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Abstract
Background: Integrating Prevention of Mother-to-Child Transmission (PMTCT) programmes into routine health
services under complex socio-political and health system conditions is a priority and a challenge. The successful
rollout of PMTCT in sub-Saharan Africa has decreased Human Immunodeficiency Virus (HIV), reduced child mortality
and improved maternal health. In South Africa, PMTCT is now integrated into existing primary health care (PHC)
services and this experience could serve as a relevant example for integrating other programmes into
comprehensive primary care. This study explored the perspectives of both experts or key informants and frontline
health workers (FHCWs) in South Africa on PMTCT integration into PHC in the context of post-AIDS denialism using
a Complex Adaptive Systems framework.
Methods: A total of 20 in-depth semi-structured interviews were conducted; 10 with experts including national and
international health systems and HIV/PMTCT policy makers and researchers, and 10 FHCWs including clinic
managers, nurses and midwives. All interviews were conducted in person, audio-recorded and transcribed. Three
investigators collaborated in coding transcripts and used an iterative approach for thematic analysis.
Results: Experts and FHCWs agreed on the importance of integrated PMTCT services. Experts reported a slow and
partial integration of PMTCT programmes into PHC following its initial rollout as a stand-alone programme in the
aftermath of the AIDS denialism period. Experts and FHCWs diverged on the challenges associated with integration
of PMTCT. Experts highlighted bureaucracy, HIV stigma and discrimination and a shortage of training for staff as
major barriers to PMTCT integration. In comparison, FHCWs emphasized high workloads, staff turnover and
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infrastructural issues (e.g., lack of rooms, small spaces) as their main challenges to integration. Both experts and
FHCWs suggested that working with community health workers, particularly in the post-partum period, helped to
address cases of loss to follow-up of women and their babies and to improve linkages to polymerase-chain
reaction (PCR) testing and immunisation.
Conclusions: Despite organised efforts in South Africa, experts and FHCWs reported multiple barriers for the full
integration of PMTCT in PHC, especially postpartum. The results suggest opportunities to address operational
challenges towards more integrated PMTCT and other health services in order to improve maternal and child
health.
Keywords: Integration, Health systems, Primary health care, Prevention of mother-to-child transmission of HIV,
PMTCT programme, PMTCT service, HIV prevention, South Africa
Background
Health systems operate in conditions of increasing com-
plexity, in which health care providers interact with pa-
tients and their families in the context of multiple diseases
or health problems [1–3] as well as with managers and
political decision makers concerned with successful imple-
mentation and scale-up [4, 5]. Integrating stand-alone in-
terventions into comprehensive services at local facilities
requires facing the challenges of limited health service ac-
cessibility, critical socio-economic conditions and the
double burden of communicable and non-communicable
diseases [6–8]. Integration of the prevention of mother-to-
child transmission (PMTCT) of human immunodeficiency
virus (HIV) programme in South Africa can serve as a case
study of this adaptation under complex conditions – in-
cluding the particularly challenging socio-political context
of “AIDS denialism” in which PMTCT and other HIV-
related interventions were developed and implemented in
South Africa [9–11]. Efforts to integrate new interventions
into routine primary care may be informed by reflecting
on the technical and health system challenges of imple-
menting the PMTCT cascade. In addition, the history of
AIDS denialism and the challenges of initially launching
PMTCT programmes in South Africa may shed light on
adapting complex, costly and contested interventions into
public health systems.
The transmission of HIV from mother to child can be re-
duced by more than 95% with effective interventions during
pregnancy, labor, delivery and breastfeeding, known collect-
ively as the PMTCT cascade [12, 13]. The PMTCT cascade
encompasses services aiming to virtually eliminate mother-
to-child transmission (eMTCT) of HIV, reduce child
mortality and improve maternal health [14, 15]. Since first
reported in the 1980s, the proportion of infections by
MTCT has decreased from an estimated 10% of new HIV
cases to less than 2% [16, 17]. The rollout of PMTCT has
been particularly successful where the burden is greatest in
low and middle income countries (LMICs) including in
sub-Saharan Africa (SSA) and in South Africa [16, 17]. The
acknowledgement of the impact of perinatal HIV on
maternal and child health (MCH) [17, 18] saw PMTCT ser-
vices receive significant attention from various actors at
local, national and international levels. These stakeholders
included organizations such as the United States President’s
Emergency Plan for AIDS Relief (PEPFAR) and the Global
Fund to fight against AIDS, tuberculosis (TB) and Malaria
(GFATM), United States Agency for International Develop-
ment (USAID), Centers for Disease Control (CDC) and
international non-governmental organizations (NGOs), dif-
ferent governmental initiatives and local health systems
[19]. This support allowed for the integration of PMTCT
into existing health care services [20], with the ambition of
achieving eMTCT [21, 22].
PMTCT has been integrated into existing services
within PHC or community outreach programmes to pre-
vent other diseases such as tuberculosis, diarrhea, de-
pression and others [23, 24]. The impact of PMTCT on
the improvement of MCH in SSA has been well docu-
mented, especially in improving service availability, ac-
cessibility and utilization [25, 26]. Unlike the situation
for other health problems, this integration of PMTCT in
PHC has provided the opportunity to improve prevent-
ive services and manage other common health issues
within countries [24], rather than shifting scarce re-
sources to vertical programmes [27]. Well-resourced
PMTCT programmes have contributed to improving the
quality and ensuring the sustainability of other services
offered in the same clinics [28]. However, sustaining
such results through national rather than donor funding
and management, has increased pressure on some facil-
ities that face shortages in terms of human resources
and medical supplies, or that lack required knowledge
and training to deliver full service packages [29].
These challenges of allocating scarce resources are polit-
ical as well as technical. The South African experience
highlights the interactions among politics, health care, and
public health. Despite now having the world’s largest anti-
retroviral therapy (ART) programmes and well-established
PMTCT rollout [30], South Africa’s initial response to HIV
was stalled due to political interference in health policy
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during the time of Thabo Mbeki’s presidency from 1999 to
2008. Mbeki subscribed to the AIDS denialist view that ret-
roviruses are harmless and that other influences, such as
drug abuse, poverty, and antiretroviral medications cause
AIDS [31]. Under his presidency, the government instituted
policies denying antiretroviral drugs to AIDS patients and
withdrew support from clinics that had started using azido-
thymidine (AZT) also known as zidovudine, to prevent
mother-to-child transmission of HIV. In 1998, the Treat-
ment Action Campaign (TAC) was founded, campaigning
for measures to reduce new HIV infections. In 2001, TAC
initiated legal proceedings against the government’s policy
of limiting treatment for the purpose of PMTCT. The use
of ARV/AZT only resumed in 2002 when the constitutional
court ruled that the denial of treatment was an infringe-
ment of the fundamental right to healthcare (Section 27 &
28) [32]. In this time period an estimated 100,000 infants
were believed to be infected [30, 33].
However, it was not until 2008 that the rapid imple-
mentation of PMTCT and ART services was prioritised
[34]. In the period between the first Nevirapine regimen
in 2002 and the national PMTCT plan in 2008 at least
330,000 preventable deaths were estimated to have oc-
curred, with 35,000 babies born with HIV. The delay in
the rollout of PMTCT caused inestimable financial and
social loss, with HIV infection rates well above other
SSA countries that had initiated PMTCT in the early
2000s [35, 36].
Since then, substantial achievements in PMTCT have
been seen in South Africa. HIV testing coverage of preg-
nant women is now close to 100% and PMTCT services
were provided in almost 98% of all health facilities by
2015 [37]. In 2011, MTCT decreased to 2.7%, with ART
coverage reaching 87% in 2012 [34, 37]. These signifi-
cant results were achieved following changes in National
PMTCT guidelines to initiate treatment for all women
living with HIV regardless of CD4 count. A timeline of
South Africa’s PMTCT Guidelines is summarized in the
adapted table below (Table 1) [30].
There are, however, few reports of research findings
regarding the process, successes and failures of PMTCT
implementation [22, 38, 39]. Understanding the perspec-
tives, experiences or practices of different health system
and PMTCT specialists, alongside frontline health
workers who have been involved in daily PMTCT activ-
ities at PHC level, could facilitate the further integration
of PMTCT services and inform efforts to integrate other
vertical programmes into PHC. The objective of this
study was to explore these perspectives in the context of
post-AIDS denialism in South Africa and document im-
portant considerations for the integration of other com-
prehensive services in maternal and child health care.
Methods
Study framework
For this study, an adapted Complex Adaptive Systems
(CAS) framework to describe features explaining key
components of integration of PMTCT [40], was used.
There are four nested levels that can be considered for
health care system changes and improvement [41, 42].
These include: individual patients; care teams (e.g., fam-
ily members, nurses, doctors, pharmacists); organisation
(e.g., clinics, hospitals, infrastructure, quality assurance);
and the larger system or environment (e.g., public and
private regulators, insurance companies, research fun-
ders, legislative and policy frameworks) [41, 42]. Many
local, national and international actors, including indi-
vidual or country initiatives and bilateral or multilateral
organizations, also exist in PMTCT programmes.
CAS has been proposed as a theory to both under-
stand, and work towards, integrated health care [40, 43–
46]. Health systems are perceived as “complex” because
they imply a wide variety of components, “adaptive” due
to the ability to adjust or change over time and “system”
because of its group of connections or interdependence
[46]. Though there is no true consensus on the set of
characteristics that define CAS [47], Cilliers, P [48]. pro-
posed a list of important CAS characteristics, later sum-
marised by Maguire, S. et al. [49]. These characteristics
can be applied to the South African health system and
to PMTCT intervention and include: unpredictable, mul-
tiple with circular causality, self-organised cooperative
Table 1 Adapted timeline of national PMTCT guidelines, South Africa [30]
PMTCT Guidelines Year
National PMTCT programme begins after Constitutional Court judgement against the Government:
•Single dose nevirapine to the mother in labour, and to the infant within 72 h of birth.
2002
AZT to mother from 28 weeks gestation; single dose nevirapine to mother in labour and to infant within 72 h
of birth and HAART for pregnant women.
2004
•AZT from 14 weeks gestation: single dose nevirapine plus tenofovir/3TC in labour; infant prophylaxis with nevirapine
for 6 weeks if mother on HAART or formula feeding, or until the end of all breastfeeding if mother not eligible for HAART.
2010
•All pregnant women eligible for HAART, irrespective of CD4 count. Infant prophylaxis with nevirapine for 6 weeks.
Women initiating HAART with CD4 < 350 and no other indication for HAART, to stop treatment after all breastfeeding has ceased.
2013
•All pregnant and breastfeeding women eligible for lifelong HAART. 2015
AZT zidovudine, HAART highly active antiretroviral therapy
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synergistic, obey asymmetric statistics, modular, robust,
open systems, non-linear and adaptive (these framework
features are described in the supplemental material 1).
Considering the complexity of the process and environ-
mental/contextual elements, the following framework to
understand the integration of PMTCT into PHC was pro-
posed for this study (Fig. 1).
Study design and sample
A descriptive qualitative study to explore different per-
spectives and experiences regarding PMTCT integration
in the context of AIDS denialism was conducted. Two
groups of informants were interviewed. The first were
experts or key informants including health systems and
HIV/PMTCT policy makers, researchers and activists at
international, national and provincial levels in South
Africa. The second were FHCWs and these were drawn
from PHC facilities in Cape Town, Western Cape Prov-
ince, in order to inform an ongoing intervention study
in that province on the feasibility of integrating post-
partum care and diabetes prevention activities for
women with gestational diabetes mellitus into routine
practice in public sector well-baby clinics. The domains
of the consolidated criteria for reporting qualitative re-
search (COREQ) [50] guided the development of this re-
search and reporting of the findings (Additional file 1).
Experts were purposively selected and their Recruit-
ment occurred between June 2016 and October 2017.
Eligibility criteria included experience in design or im-
plementation of PMTCT in South Africa and other re-
gional countries or at international level, and fluency in
English. Those who did not meet these criteria were ex-
cluded. Twelve experts were contacted by email and in-
troduced to the study, its objectives and the involved
researchers. Those who responded were recruited for
this study, but two respondents were unable to attend
the interview due to their busy schedule, leaving a final
sample of 10.
FHCWs included clinic managers, PMTCT nurses
and midwives in clinics randomly selected from the
clinics under the Public Health Department of Cape
Town or Western Cape province, South Africa. Their
recruitment occurred alongside the recruitment of ex-
perts. Eligibility included the following: managers of
the local facilities offering PMTCT services, nurses or
midwives delivering PMTCT services or dealing with
Fig. 1 Adapted study framework towards integrated PMTCT into PHC [40, 43–46]
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PMTCT related problems in the clinics. Those with-
out experience in organising PMTCT services or who
did not get involved in its delivery were excluded. A
total of 15 FHCWs were contacted by introductory
email for the study with a follow-up telephone. Only
10 were available and recruited for this study. Five
who chose not to participate cited different reasons
including conflicting agenda and urgent matters to at-
tend to in their facilities.
Data collection
Participants completed the face-to-face interview at
their workplace or any other suggested quiet setting.
A self-administered questionnaire was used to collect
sociodemographic information including age, sex,
years of experience and institution or centre of affili-
ation before the interview. Interviews were conducted
by a trained male researcher (JCM) under the super-
vision of a female experienced qualitative researcher
(KM). The researcher (JCM) introducing himself as a
doctoral student and briefly interacted with the par-
ticipants about the study before commencing the in-
terviews. Each interview lasted between 30 and 60
min, a timeframe in which the data saturation was
reached. A semi-structured interview guide (Add-
itional file 2) was developed by JCM and revised by
CZ, and was used for both groups of respondents, ex-
perts and FHWCs. The development of the interview
guide included a review of various PMTCT policies
and implementation guidelines from both the World
Health Organisation (WHO) and the South African
Government, and questions were generated from
these guidelines. Open-ended questions were used to
explore participants experience of PMTCT service in-
tegration into PHC. The interview guide was modified
over the course of the study, using an iterative
process informed by the content of previous inter-
views. For example, questions regarding health infor-
mation systems and PMTCT data and related
statistics were added to understand how information
and datasets are shared among various health profes-
sionals and institutions, and how monitoring and
evaluation of PMTCT services were carried out. The
interviewer used reflective probes to encourage re-
spondents to clarify and expand on their statements.
Interviews were ongoing until no new information
was obtained and thematic saturation was achieved by
the end of all scheduled interviews for both groups of
study participants, experts and FHCWs. All partici-
pants were offered no compensation.
Data analysis
All interviews were audiorecorded and field notes were
taken by JCM, and a verbatim transcription was conducted
by a hired and trained assistant. Using an iterative approach
to thematic analysis [51, 52], two investigators (JCM and
CZ) independently read de-identified transcripts, identifying
meaningful segments within the responses. All interviews
were coded by JCM in collaboration with CG and CZ, and
all discrepancies in the coding process were negotiated be-
tween these three investigators. The CAS framework was
first applied in the process of identifying relevant categories
and later in the interpretation of the themes that emerged
from the transcripts. General themes and subthemes sum-
marizing perspectives of the two groups of participants (ex-
perts and FHCWs) were discussed among members of the
research team, and the representative quotes presented in
this article were collectively selected. Atlas.ti software was
used to assist data analysis and management. Characteris-
tics of participants were analyzed by JCM using SPSS ver-
sion 24.0.
Ethics approval
The study was approved by the Human Research Ethics
Committee at the Faculty of Health Sciences, University
of Cape Town (HREC REF: 946/2014) and the Centre de
Recherche du Centre Hospitalier de l’Université de
Montréal (2018–6690, 17.044 - ID). Written informed
consent was obtained from all participants.
Results
Participant characteristics
Twenty participants were interviewed; 10 experts and 10
FHCWs. FHCWs included three PHC clinic managers
and seven PHC clinic nurses. All recruited FHCWs were
working in public local health facilities located in the
disadvantaged communities of Cape Town suburbs in-
cluding informal settlements. They normally serve a
population overburdened by infectious like TB, HIV and
others, but also chronic diseases including hypertension
and diabetes. These FHCWs deal with enormous work
pressure to offer comprehensive and quality care in
these communities. The majority of interviewees in both
groups were female (80%), with an age range of 29–61
years (mean age 45 years) (Table 2).
Themes and categories
The key themes that emerged from all interviews were
grouped into seven categories. These categories were
then mapped onto three components of the adapted
CAS framework, organised by the occurrence of events
throughout PMTCT rollout during and after AIDS deni-
alism. They were classified as: “system” (experiences in
trials and PMTCT adoption during AIDS denialism era);
“adaptive” (gradual move towards PMTCT acceptance
and integration, increased awareness and community
participation, commitment to PMTCT services integra-
tion, community health workers’ involvement, clinical
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training and retraining for nurses) and “complex” (per-
sistent barriers to PMTCT integration). This classifica-
tion with illustrative quotes is depicted in Table 3.
The following section discusses the results and dem-
onstrates the sequence and complexity of integrating
PMTCT services within PHC in South Africa.
Experiences in PMTCT trials and its adoption during AIDS
denialism era
From the perspectives of HIV experts who were involved
in the initial PMTCT trials, during the era of AIDs deni-
alism, doctors and the other health care professionals,
community groups and activists representing people liv-
ing with HIV were the first to push for access to HIV
treatment. These early actors in the campaign for treat-
ment for mothers and children had tremendous and di-
verse experiences of how PMTCT was rolled-out during
and after AIDS denialism. Several experts interviewed
had participated in the design and implementation of
PMTCT in local pilot sites and at national level. FHCWs
interviewed had not been involved in the early stage of
PMTCT rollout.
Experts, who to some extent played a key role in advo-
cacy for HIV treatment or against AIDS denialism,
recalled the introduction of PMTCT. The majority dis-
cussed how unsupportive the Department of Health
(DoH) was, and the difficulty in obtaining approvals at
local clinics. Six experts who were involved in the initial
PMTCT trials in South Africa described how the
PMTCT intervention was vertically rolled-out in selected
pilot sites prior to and following the constitutional court
ruling in August 2002.
“In South Africa, when we started the PMTCT
Programme, it was really a programme implemented
in 18 pilot sites, and then based on a court order, we
had to scale it up nationally, and at that time, it
was very much a vertical programme” – Expert 1.
Though campaigns to prevent MTCT had legal support,
it took time for the DoH and all health care providers to
fully cooperate with the teams that were delivering HIV
interventions. Researchers and activists who were in-
volved in the scaling-up of PMTCT interventions
recounted how they personally sought support from
health care providers, clinic committees and from preg-
nant women involved. Bringing together these different
groups of stakeholders was essential in gaining support
for implementing complex interventions such as
PMTCT.
“We would first meet with the clinic… Every clinic
had a clinic board made up of lay people and
community leaders in that district; and so, the first
strategy was to get those people to be on your side” –
Expert 2.
In contrast, the majority of the FHCWs knew very little
about how PMTCT services were first implemented into
PHC in South Africa. Through training and positive out-
comes that followed PMTCT rollout in their facilities,
FHCWs have learnt the importance of PMTCT within PHC
package but most (n = 7) were not able to comment on the
history of its integration. One clinic manager assumed that
PMTCT had been integrated from the beginning.
“It’s always been integrated, so I don’t want to say
something that I don’t have experience of. I don’t
want to talk based on assumptions” – FHCW 1.
Another clinic manager who worked at the pilot site
was unable to recall what happened when PMTCT
services were offered for the first time in her facility.
Like others with the same experience, stories were
short, imprecise and with few details on how
PMTCT services were initiated and later integrated
into PHC.
“We started by piloting it in 1999. We were the pilot
site. I must try to think now where I was working in
that time of the PMTCT; because I remember these
babies, they were HIV affected. You know, it was
that way.…. We didn’t even have registers, at that
time, because we didn’t even know how big the prob-
lem was at the time” – FHCW 2.
Gradual move towards PMTCT acceptance and integration
in the clinics
Most experts involved in this study reported that they
were among the teams of researchers and activists that
Table 2 Study participant characteristics




Clinic managers 3 (15)




Age mean and SD:
Experts 49.8
FHCWs 40.1
Overall mean (SD) 44.9 (8.2)
SD Standard Deviation
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were pioneering this intervention and worked to mobil-
ise buy-in and support for PMTCT at an individual and
organisational levels. They opposed the government’s
stand, and worked with clinic boards and community
leaders in every district for the acceptance and initiation
of PMTCT, as illustrated in the following quote:
“It was in the beginning of AIDS denialism, and so
the way we entered into the clinic, was we would
first meet with the clinic/hospital, and if the clinic/
hospital says, we sanction this, it’s very hard for the
clinic staff not to allow you into the hospital” – Ex-
pert 2.
According to the experts who witnessed the whole evo-
lution of PMTCT scale-up in South Africa, despite the
Constitutional Court ruling in favour of PMTCT rollout,
research teams, activists and NGOs continued to face
challenges in efforts to implement the intervention in
most of the provinces. Those championing the rollout
encountered resistance from FHCWs who worried about
HIV transmission to themselves and that the interven-
tion would add to already heavy workloads. Meanwhile,
HIV-related health care needs were increasing in the
country, especially among pregnant women attending
clinics for antenatal care, which put healthcare workers
under increasing pressure to respond. Health care re-
search teams were also inspired by the civic-minded atti-
tude of those women who willingly participated in early
PMTCT trials to support efforts to rollout services to
more women. These women were hailed as champions.
“… When there was a court instruction to roll it
[PMTCT] out; we were all, like, pilot projects. We
were doing rollouts, but it was always very con-
trolled…. it was a placebo-controlled study, and the
women said to us, “we don’t mind being on placebo,
as long as you promise us that if this drug works,
you will roll it out, and you will give it to all other
[women]… So, we will sacrifice ourselves for the fu-
ture women”. So we promised the women that if it
worked, we would do whatever it took to make sure
that other women in their situation [received the
intervention]…” – Expert 2.
All FHCWs interviewed spoke unreservedly about the
benefits of the PMTCT programme, reporting that they
had progressively embraced new initiatives and
expressed their full support for PMTCT integration into
PHC services. They saw how PMTCT integration at a fa-
cility level helped to deliver services to community, and
how this had become crucial for the successful delivery
of other services for maternal and child health. A re-
searcher who participated in PMTCT rollout from the
very beginning and a manager working at the PHC level
discussed how integration of PMTCT services in local
health facilities benefited other services.
“..Mother to child transmission is such a big prob-
lem. It has so many adverse consequences affecting
key public health indicators, such as maternal and
under five and infant mortality, that it became a
priority health problem for the health services to
solve. So the natural home for PMTCT is within the
main stream services” – Expert 6.
“With the integration, it’s the best thing that ever
happened, and also where we are now, compared to
ten years ago, it’s like a big improvement; from the
infection perspective-wise, of cross-infection and stuff,
from mother to child” – FHCW 1.
Despite strong support from women and FHCWs,
the rollout faced a number of challenges. Addressing
HIV related stigma and increasing programme ac-
ceptance required support from community-based
NGOs. NGOs included those with a special focus on
treatment like Médecins Sans Frontières (MSF) and
those with activism and advocacy aims like TAC. Ex-
perts and FHCWs who worked with NGOs on a
daily basis in their local facilities praised them as
key players in PMTCT intervention acceptability, in
retaining women, or in boosting support from fam-
ilies of women attending PMTCT with their babies
after delivery. Four FHCWs and three experts dis-
cussed how NGOs have helped from the very begin-
ning - from awareness campaigns, assisting in the
training of lay health workers and equipping clinics,
as well as providing support and follow-up with
women in their communities. NGOs using commu-
nity health workers (CHWs) and lay counselors con-
tinue to play a vital role in working with national
health department to reinforce governmental initia-
tives dealing with MTCT and increasing women
retention.
“…So it has improved a lot based on other NPOs
[non-profit organisational staff] that assist us if we
have a problem, when we can’t find a patient, then
mothers trace them, or the NPOs trace them” –
FHCW 3.
Commitment to PMTCT services integration
All participants discussed knowledge of health care ser-
vices integration and their experience in the process of
integrating PMTCT cascades in PHC. Experts consid-
ered PMTCT integration as the ‘right process’ to bring
together clinical activities. All experts believed that
Mutabazi et al. BMC Health Services Research          (2020) 20:582 Page 10 of 18
PMTCT fitted well within other maternal and child
health (MCH) services and felt that it had been smoothly
integrated into other available services in the clinics such
as tuberculosis treatment, sexually transmitted infections
and mental health services.
“It’s linking better with the MCH programmes… On
the ground, I think, at facility level, there always is
integration” – Expert 1.
FHCWs who had been involved in service delivery at the
clinics understood how challenging it had been to inte-
grate various services in their facilities. However, they
recognised the importance of PMTCT integration in
daily service provision at the clinics. In striving to deliver
a package of comprehensive services, PMTCT became
the core component among the services offered at their
local facilities. For example, one of the FHCWs shared
how she worked to ensure all services were integrated
for the convenience of women.
“So, what I did, I tried to integrate everything, and to
make sure that whoever is working here is going to give
a one-stop-shop… They [the woman] are going to
get all the services they are supposed to get, instead of
going there and there and there” – FHCW 1.
Increased awareness and community participation
In addition to combined efforts from both national and
provincial health systems, local authorities and NGOs to in-
crease PMTCT awareness, community involvement was
also essential to increasing uptake and sustainability of the
programme. PMTCT mobilisation and integration cam-
paigns have therefore included community-members to
share first-hand messages and experiences to peers, relatives
and neighbours and ensure the intervention is widely
known and accepted. The following two groups were, based
on our interviews, identified to have carried out important
advocacy and treatment messages about PMTCT and
boosted its successful implementation: mothers-to-mothers,
and male partners of women who accessed PMTCT.
Mother-to-mother services
Barriers to accessing services, treatment initiation and
adherence to it, were acknowledged by both experts and
FHCWs. Mother-to-mother (M2M) was perceived as the
core peer-support organisation to offer services that
helped to address these challenges. First initiated and
registered as an NGO partnering with other governmen-
tal, multilateral and individual organisations, M2M
started in South Africa employing trained mothers living
with HIV to provide psychosocial support to pregnant
women and mothers of babies diagnosed with HIV, to
promote retention and to encourage disclosure [53].
Strong support for mother-to-mother’ initiatives was
expressed by both experts and FHCWs:
“Mother-to-mother initiatives have been fantastic for
making sure moms come back and take the medica-
tion…community support also plays a key role in
supporting moms throughout this whole cascade.
Peer support is important” – Expert 3.
“Mothers to Mothers services which are supporting
the HIV mothers who are pregnant and those after
delivery, work hand in hand with antenatal labour
ward as well as Child Health for continuity of care”
– FHCW 3.
Both groups of participants also discussed how the M2M
peer support group meetings were forums in which
women discussed appropriate solutions in responding to
HIV infection in their communities, as well as issues they
experience, such as difficulties with treatment adherence,
social support and poverty. M2M also provides an oppor-
tunity for health education and counseling to address any
concerns and increase understanding of HIV transmission,
MTCT and basic health preventive health practices.
Male involvement in PMTCT
Active involvement of males in supporting pregnant
women living with HIV was regarded as important by
both experts and FHCW. However, experts described
how antenatal and postnatal health services in the coun-
try are ‘womanised’ - a situation that did not foster male
involvement in services. Both experts and FHCWs em-
phasized the need for more efforts to bring in partners
to services to improve PMTCT.
“Male integration is something else we didn’t do well
and it needs to be improved a bit…and our health
services are female oriented and male staff and part-
ners of our women clients are to (should) be more in-
volved” – Expert 3.
FHCWs found male support and collaboration difficult
to gain:
“Other contributions were involving other… allowing
people to be involved from outside, especially the
men, because our African men don’t go to antena-
tal….to promote the partners to come with” –
FHCW 3.
Community health workers’ involvement
While there is a long history of CHW involvement in
PHC, the advent of HIV and of treatment for HIV and
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tuberculosis in South Africa led to a major increase in
the numbers and visibility of CHWs such as lay counsel-
lors. Many were employed by NGOs and funded by ex-
ternal donors but working in close collaboration with
public health facilities [54]. For experts, CHWs were a
cornerstone for linking communities and health systems,
addressing stigma and discrimination at family and com-
munity level, and for supporting medication adherence.
They emphasised the need to establish or enhance
community-based services (CBS) with CHWs engage-
ment and full collaboration with health systems.
“They (CHWs) are more available than other health
workers in the clinics.…and if you go back to the
HIV story again, I mean, using CHWs is all about
bringing HIV care back to the community as they
are in charge of what they call community-based
club,…. and this gives more room for those nurses
and others in clinics to deal with more urgent issues,
because they are overcrowded now. It (the club) gives
them that repeated contact and a lot of those redun-
dant tasks can obviously be shifted nicely to a com-
munity health worker who is trained and accessible,
and then that eases the pressure on the clinic” – Ex-
pert 4.
Experts valued the contributions of CHWs, especially in
responding to HIV and in facilitating PMTCT imple-
mentation. Increased training and appropriate payments
for CHWs were suggested by experts, to ensure that they
are motivated and are able to support communities in
partnership with local health facilities. Experts experi-
ence was that, despite intentions that NGOs provide ad-
equate training, supervision and payment, this was done
so inconsistently.
“That systems of peers and CHWs, they need to be
properly trained and paid, that’s my opinion…When
they are trained and offer their services, they have to
be paid” – Expert 3.
FHCWs also recognised the importance of CHWs at
different fronts to link local health facilities and the
communities. Three FHCWs stated they had reserva-
tions about the involvement of CHWs but acknowl-
edged that they are useful in ensuring follow-up of
women and continuous PCR testing and immunisa-
tion for babies. Some CHWs were thought not to
have the required education to support community
members. This meant that continuous training and
supervision by the designated clinic nurse or midwife
was required to ensure that the right information and
quality services were delivered by CHWs as suggested
by one clinic manager:
“….because I need first somebody to train them,
or maybe somebody senior to them to listen to
what they are saying, because people they start to
ask questions. We also see that as an option and
then some of them don’t even have grade 12, so,
those kinds of things. So, we try to control it…” –
FHCW 2.
However, most FHCWs described collaboration with
CHWs as critical to the success of the PMTCT
programme and facilitating its reach into the surround-
ing communities. CHWs supported the delivery of
health education for a range of health issues, located
mothers for appointments if they could not be reached
via phone and organised HIV/AIDS support groups at
antenatal clinics.
“I will say they are helpful, because we use them as
the bridge just to get to the communities, because
they go the extra mile in this way that they go inside
those houses; then they will go there and give talk…
So we work hand in hand with them” – FHCW 5.
Clinical training and retraining for nurses
Given the challenge of doctors providing treatment to a
large number of people living with HIV, South Africa has
adopted a decentralised approach, allowing other health
professionals to prescribe treatment. The Nurse Initiated
and Managed Anti-Retroviral Therapy (NIMART) train-
ing programme was established as an effective task-
shifting strategy, following the conclusion of the Stream-
lining Tasks and Roles to Expand Treatment and Care for
HIV (STRETCH) study in South Africa in 2010 by Fairall
L. et al. [55]. Its role was to train nurses to not only test
HIV, but prescribe ART support to pregnant women liv-
ing with HIV. It was regarded as successful by both ex-
perts and FHCWs but they described several challenges in
the roll-out of this programme. The shortage of NIMART
trained nurses and midwives was thought to result in high
workload for those trained and was linked to long waiting
hours in the queues and poor-quality services.
“Well, I think in the facilities where you’ve got
enough NIMART trained nurses, there isn’t a prob-
lem…” – Expert 5.
“We wanted all the midwives to be NIMART
trained, so they would be able to initiate, so they
don’t send the patients from pillar to post. Then they
get tired and don’t start their medication because
they must wait in other queues” – FHCW 3.
“Because I do BANC [basic antenatal care] and
most of the time… I don’t have the HIV course, so I
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must run around and asking those sisters there for
my patients all the time; if they would send me for
HIV, then it’s going to be okay…” – FHCW 6.
Frequent changes in PMTCT and ART guidelines also
presented challenges in ensuring all staff members
understood and were implementing updated guidelines.
“I think it is still challenging, particularly when we
have to implement new guidelines, because we’ve got
to go through a whole process of training and
retraining. And the trouble is with the whole HIV
and PMTCT field, is evidence evolves and guidelines
change rapidly or consecutively in close succession,
so we need to keep retraining groups of people” – Ex-
pert 1.
In particular, several experts and FHCWs mentioned
changes in the guidelines about breastfeeding. While
HIV mothers were previously recommended to formula
feed, mothers who have a supressed viral load are now
being asked to breastfeed consistently. This has resulted
in confusion for both staff members and mothers.
“The other challenge was consistent messaging, be-
cause you know, different people were saying differ-
ent things, and there was a lot of confusion about
infant feeding” – Expert 1.
Persistent barriers to PMTCT integration
Like other complex health programmes, PMTCT rollout
has faced challenges in South Africa (Table 4). Experts
mentioned attitudinal issues from facility-based health
care workers and lack of accountability and bureaucracy
at all levels of management in the health system. They also
discussed how poor communication and inconsistencies
in the fidelity to the clinical algorithm and practice guide-
lines reduced the overall quality of care, in some facilities.
“I think it’s due to a lack of accountability and a
lack of good management at all levels…And cur-
rently, there’s no great communication between
primary level and hospital level generally, referral
both ways” – Expert 6.
Experts suggested that a single health information sys-
tem has the potential to improve efficiency in patient
identification, follow up and reporting and take its inte-
gration to a new stage.
“So, we know patients are nomadic… we need linked
electronic patient records, and the problem is for
HIV care for example in this city, they have three
different systems” – Expert 5.
FHCWs also expressed frustration regarding the lack of
communication between clinics and their referral hospi-
tals and the lack of a national-wide system of unique
identifiers for all patients.
“If we transfer them, they must take over everything,
but the problem is, if the patient went to a hospital,
even if she went to our Khayelitsha District hospital,
if they give them medication there, it doesn’t appear,
because we don’t know where they captured them.
So, they appear to us as defaulters, up until we must
phone them” – FHCW 8.
FHCWs discussed how their heavy workload, inadequate
training, staff shortages and high staff turnover affect the
quality and outcomes of service delivery in their health
settings.
“It was not all smooth sailing, due to staff turno-
ver…..I had, like almost, six, seven nurses who were
basic antenatal care [BANC] trained, who can do
all for the pregnant mother… from the time that
their patient is pregnant until the baby is born, and
still look after the baby, but then with the staff turn-
over, they left and it was tough, terrible! I’ve got only
two people who are BANC trained, and these people,
it’s not like the only thing that they must do. They
were doing other things as well, and not only focus-
sing on this [PMTCT]” – FHCW 1.
Table 4 Persistent barriers to PMTCT integration
According to experts Common to both experts and FHCWs According to FHCWs
•Bureaucratic slowness
•Lack of managerial accountability
•Poor quality of care including suboptimal
fidelity to algorithms
•Poor training of staff
•Attitudinal issues among health care
workers in the facilities
•Discrimination, stigma
•Lack of national health information systems
and issues relating to electronic records
• Loss to follow-up
• Socio-economic issues for women
• Women migration
• Lack of unique patient identifiers
• Resistance to change
•Small working spaces and other infrastructural
related challenges like poor ventilation, congestion,
among others
•Shortage of personnel and work overload
•High staff turnover
•Guideline changes
•Too much paperwork for managers
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Discussion
Political support of AIDS denialism at national level re-
sulted in the deaths of many mothers and children, and
delayed South Africa’s adoption of PMTCT until 2002
[30]. Since then, South Africa has been leading the de-
velopment of PMTCT integrated into PHC in order to
address broader maternal and child health care. This
study adds to the limited literature on what has enabled,
and challenged, the integration of PMTCT from the per-
spectives of both FHCWs and experts.
The interviews highlighted that commitment and
ground level collaborations between different stake-
holders, including policy, research and activist groups,
FHCWs and women from the broader community were
essential to navigating around the political climate to en-
sure the integration of PMTCT services. Considering
health system and community elements and their inter-
actions is key to the success of interventions or pro-
grammes and should be looked at in terms of degree of
interrelatedness and actors from health system struc-
tures, their understanding and functions [56] as demon-
strated in the study conceptual framework. While the
rollout of PMTCT was met with resistance early on
from FHCWs, they slowly joined the efforts to integrate,
agreeing with experts on the importance of PMTCT in-
tegration within existing services, especially those related
to MCH. As PMTCT care was incorporated into well-
equipped facilities where trained doctors and nurses
were available, NIMART training contributed to a
decentralised approach with a special focus on women
and children from general HIV care. As the task-shifting
model aimed to overcome issues of low doctor/patient
ratio, PMTCT integration was seen as relatively success-
ful by all participants. However, consistent with what
happens in other countries, FHCWs argued that beyond
focused training on PMTCT algorithms, workload and
infrastructure constraints have impeded work towards
full integration and eliminating MTCT in South Africa
[57–59]. Apart from NIMART that has not been offered
to all nurses due to many not reaching the qualification
threshold, PMTCT protocols have continued to evolve
and require compulsory both off-and on the-job training
– which not all FHCWs are able to attend, resulting in
PMTCT integration in some local facilities being
limited.
The need to involve other groups outside of the
health system from the outset for training, treatment,
advocacy and community mobilisation (such as MSF,
TAC, M2M or other well-equipped NGOs) to
reinforce PMTCT services integration was acknowl-
edged by all study participants. Such collaborative ini-
tiatives were required from the very beginning to
manage the health needs of pregnant women and
their babies [60]. NGOs and partnering local
community groups supplemented overwhelmed
FHCWs to implement various programmes at local
health facilities. Despite the criticism of competition
for funding rather than cooperation with national,
provincial and district health departments [61], this
experience of collaboration was positively regarded by
all study participants. Mother to mother services were
highlighted by both experts and FHCWs as a way to
reduce MTCT and strengthen community-based sup-
port. Participants credit M2M efforts and services
with establishing links between PMTCT mothers and
their local PHC facilities, and maintaining them
through the many elements of the PMTCT cascade
[62]. A study conducted in Zimbabwe by Shroufi, A.
et al. [53] has similarly found that M2M increases re-
tention in PMTCT, owing to their community-based
approach. The three M2M core objectives of 1) redu-
cing the number of babies infected with HIV during
or after delivery, 2) promoting the health of pregnant
women and new mothers and increasing their oppor-
tunities to access and effectively use health and life-
sustaining ART, and 3) supporting disclosure and
fighting stigma and discrimination [63] have been
generally achieved in the SA context [63–66]. Partici-
pants in this study explained how and why the CHWs
are increasingly accepted into PHC. CHWs have
emerged as key players in response to HIV/AIDS, tu-
berculosis and the Ebola virus, among other health
problems – particularly in overwhelmed health sys-
tems like in South Africa [67–70]. In case of PMTCT
services, the CHWs’ role has evolved to improve
health for both mothers and their infants, as well as
for other family members in the households in differ-
ent areas of health priority such as disease prevention,
hygiene, nutrition, family planning, social support and
domestic abuse [71–75]. Even though critical, invest-
ment in CHWs in South Africa has to date been
through NGOs partnerships and have not yet been
formally institutionalised nor thoroughly documented
despite being considered as a key element of PHC re-
engineering strategy, launched almost a decade ago
[70, 76, 77]. This situation does not motivate nor fa-
cilitate the development of CHWs, who are mostly
from a low social-economic background, in their
commitment to advance health care services in com-
munities and at the local facilities. Continuous in-
service training, adequate supervision, proper financial
incentives and other benefits could bridge the gaps in
CHW’s knowledge and ability to work closely with
PHCs – issues that currently can raise ethical ques-
tions in relation to quality of care [78].
Both experts and FHCWs were enthusiastic about
the positive results already achieved by PMTCT but
were dismayed by HIV stigma and discrimination,
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small and insufficient spaces and other infrastructure
related challenges in the facilities. They did, however,
diverge on experiences regarding other health system
challenges that impede the full integration of PMTCT
within PHC and consequently the virtual elimination
of MTCT in South Africa. Experts insisted on bur-
eaucratic slowness and lack of managerial account-
ability, poor quality of care, including suboptimal
fidelity to algorithms and remnant attitudinal issues
in the facilities as obstacles. FHCWs expressed con-
cerns with work overload, high staff turnover, loss to
follow-up of women, shortage and poor training of
staff. These challenges, among others, are well docu-
mented to have historically affected the quality of
health care that is a constitutional obligation in South
Africa [79, 80] and have indeed slowed down the pro-
gress with regard to PMTCT integration and virtual
MTCT elimination in the country [29, 81]. Partici-
pants from both groups suggested approaches and ini-
tiatives to address these complex common issues
faced by health systems in South Africa and in other
LMICs as illustrated in this study conceptual frame-
work. These measures include investment in infra-
structures, adequate training of workforce in various
capabilities, use of electronic unique patient identifiers
and health information technology, social assistance
to facilitate transportation, as well as increased invest-
ment in the fight against hunger and addressing a
number of social factors contributing to HIV-related
stigma and discrimination in which influence non-
disclosure and low adherence rates [82–86]. This
would be a tremendous step towards fully integrated
PMTCT especially in the introduction of WHO rec-
ommended option B+ adopted in South Africa, in
which all positive tested women are initiated to ART
regardless of their CD4 cell count [82, 83]. Once
achieved, full integration of PMTCT would serve as a
PHC model to adequately deal with multimorbidity
epidemics among ageing populations, including
women living with HIV [87–89]. With more invest-
ment from stakeholders and consistent changes in
bureaucracy and greater accountability from National
Department of Health, PMTCT integration within
other basic health services might be revamped and
more fully reported on in South Africa [30, 90].
Strengths and limitations of the study
Strengths
This study recaptured the history of PMTCT implemen-
tation at local PHC facilities and documented lost les-
sons or failures, as well as successes, that could be
relevant for the integration of other interventions into
routine primary care. It also included both experts and
FHCWs who had different perceptions. Participants also
ranged in their years of involvement in PMTCT imple-
mentation, and included those who had been involved in
pre-2008 PMTCT services.
Limitations
Despite these strengths, this study also had limitations.
Social desirability may have influenced responses and
additional challenges may not be captured. Experts were
from different areas, including policy, research, advocacy
among others and this may have impacted their shared
perspectives and experiences. The Western Cape and
Cape Town have the best health systems and had hosted
the first PMTCT pilot sites in the country - therefore,
the practices and experiences of FHCWs working in this
region may vary substantially from those of other prov-
inces in South Africa. This study used a small sample
size, and may not be representative of the experiences of
experts and FHCWs across South Africa.
Conclusion
While the integration of PMTCT into PHC has been
hailed as a success, this research identified ongoing chal-
lenges in the integration process for HIV/PMTCT from
both the perspectives of experts and FHCWs. Existing
issues in bureaucracy and accountability presented bar-
riers to full integration of PMTCT. For FHCWs, con-
cerns of heavy workload and infrastructure constraints,
and ongoing issues with training and high staff turnover
created challenges in the care of both mother and child.
South Africa has prioritised eMTCT – addressing such
challenges in the integration of PMTCT into PHC will
enable South Africa to achieve this.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12913-020-05381-5.
Additional file 1. COREQ checklist.
Additional file 2. Interview guide for experts and FHCWs.
Abbreviations
AIDS: Acquired Immunodeficiency Syndrome; ART: Anti-Retroviral Therapy;
AZT: Azidothymidine or Zidovudine; CDC: Centers for Disease Control;
COREQ: COnsolidated criteria for REporting Qualitative research;
FHCWs: Frontline Health Care Workers; GFATM: Global Fund to fight against
AIDS, TB and Malaria; HAART: Highly Active Anti-Retroviral Therapy;
HIV: Human Immunodeficiency Virus; IQR: Inter Quartile Range; LMICs: Low-
and Middle-Income Countries; MCH: Maternal and Child Health;
MSF: Médecins Sans Frontières; MTCT: Mother-To-Child Transmission;
M2M: Mother-to-mother; NGOs: Non-Governmental organisations;
NIMART: Nurse Initiated and Managed Anti-Retroviral Therapy; PCR: Protein-
Chain Reaction; PEPFAR: President’s Emergency Plan for AIDS Relief;
PHC: Primary Health Care; PMTCT: Prevention of Mother-To-Child Transmis-
sion; SD: Standard Deviation; SSA: Sub-Saharan Africa; TAC: Treatment Action
Campaign; USAID: United States Agency for International Development;
WHO: World Health Organisation
Acknowledgements
We would like to thank the participants for their contribution to this study.
Mutabazi et al. BMC Health Services Research          (2020) 20:582 Page 15 of 18
Authors’ contributions
JCM, CZ, and HT designed the study. JCM conducted interviews, data
analysis and wrote the first manuscript under the supervision of CZ and HT.
CG, LM, LJW, SN, KM, NL, HT and CZ critically revised versions of the
manuscript. The author(s) read and approved the final manuscript.
Authors’ information
JCM has a MSc, MHA, MA, MPhil and is PhD candidate in Global Health. CG
has a BSc (Hons) and is Ph.D. candidate in Public Health. LM has a BSc
(Hons), MPH and is PhD candidate in Public Health. HT has a MSc and PhD.
LJW has MSc and PhD. SN has a BSc, BSc (Hons), MA and PhD. KM has a BA,
PG Dipl. and PhD. NL has a MBChB, MD and is FCP. CZ has a MD, MPH and
PhD. The authors read and approved the final manuscript.
Funding
No funding has been received for the study but it was part of a PhD project.
The first author, JCM holds a PhD scholarship of her supervisor Christina
Zarowsky from the Canadian Institutes of Health Research (CIHR) under the
“Team Grant – Implementation Research in the Prevention and Treatment of
Type II Diabetes in Low- and Middle-Income Countries” competition. This
funding is for the following randomized trial: integrated health system inter-
vention aimed at reducing type 2 diabetes risk in women after gestational
diabetes in South Africa (IINDIAGO). HT holds a salary award (chercheur-bour-
sier) from the “Fond de la recherche en santé- du Québec (FRQ-S) and a sal-
ary award (New Investigator Salary Award) from Canadian Institutes of Health
Research (CIHR).
Availability of data and materials
The datasets analysed during the current study are not publicly available to
preserve participant anonymity.
Ethics approval and consent to participate
The study was approved by the Human Research Ethics Committee at the
Faculty of Health Sciences, University of Cape Town (HREC REF: 946/2014)
and the Centre de Recherche du Centre Hospitalier de l’Université de





JCM, CG, LM, LJW, SN, KM, NL, HT and CZ declare no competing interests.
Author details
1Département de médecine sociale et préventive, École de Santé Publique,
Université de Montréal, Pavillon 7101, Avenue du Parc, Montréal, QC H3N
1X7, Canada. 2Centre de recherche en santé publique (CReSP), Université de
Montréal et CIUSSS du Centre-Sud-de-l’Île-de-Montréal, Montréal, QC, H3L
1M3, Canada. 3Centre de Recherche du Centre Hospitalier Universitaire
Sainte Justine, Montréal, QC H3T 1C5,, Canada. 4Collaboration for Evidence,
Research and Impact in Public Health, School of Public Health, Curtin
University, Kent Street, Bentley, Perth, Western Australia 6102, Australia.
5Division of Endocrinology, Department of Medicine, Faculty of Health
Science, University of Cape Town, Chronic Disease Initiative for Africa, J Floor,
Old Main Building, Groote Schuur Hospital, Observatory 7925, Cape Town,
Western Cape, South Africa. 6Developmental Pathways for Health Research
Unit, Department of Paediatrics, School of Clinical Medicine, University of the
Witwatersrand, 26 Chris Hani Road, Chris Hani Baragwanath Academic
Hospital, Soweto, Johannesburg, South Africa. 7School of Public Health,
University of the Western Cape, Robert Sobukwe Rd, Bellville 7535, Cape
Town, Western Cape, South Africa.
Received: 26 March 2020 Accepted: 31 May 2020
References
1. Sturmberg JP, Martin C. Handbook of Systems and Complexity in Health.
Springer Science & Business Media; 2013.
2. Cohn J. Leading healthcare in complexity. Nurs Leadersh (Tor Ont). 2014;
27(4):52–64. https://doi.org/10.12927/cjnl.2015.24139.
3. Greenhalgh T, Papoutsi C. Studying complexity in health services research:
desperately seeking an overdue paradigm shift. BMC Med. 2018;16. https://
doi.org/10.1186/s12916-018-1089-4.
4. Hawe P, Shiell A, Riley T. Theorising interventions as events in systems. Am J
Community Psychol. 2009;43(3–4):267–76. https://doi.org/10.1007/s10464-
009-9229-9.
5. Borgermans L, Marchal Y, Busetto L, et al. How to Improve Integrated Care
for People with Chronic Conditions: Key Findings from EU FP-7 Project
INTEGRATE and Beyond. Int J Integr Care. 17(4). https://doi.org/10.5334/ijic.
3096.
6. Temu F, Leonhardt M, Carter J, Thiam S. Integration of non-communicable
diseases in health care: tackling the double burden of disease in African
settings. Pan Afr Med J. 2014;18(202). https://doi.org/10.11604/pamj.2014.18.
202.4086.
7. Amon JJ. Preventing HIV infections in children and adolescents in sub-
Saharan Africa through integrated care and support activities: a review of
the literature. Afr J AIDS Res. 2002;1(2):143–9. https://doi.org/10.2989/
16085906.2002.9626553.
8. Ekman B, Pathmanathan I, Liljestrand J. Integrating health interventions for
women, newborn babies, and children: a framework for action. Lancet.
2008;372(9642):990–1000. https://doi.org/10.1016/S0140-6736(08)61408-7.
9. Fassin D, Schneider H. The politics of AIDS in South Africa: beyond the
controversies. BMJ. 2003;326(7387):495–7.
10. Buckler A. Denialism and the struggle against AIDS in South Africa. Nattrass
N, ed. J South Afr Stud 2008;34(3):722–724.
11. Wang J. AIDS denialism and “The humanisation of the African”. Race Class.
2008;49(3):1–18. https://doi.org/10.1177/0306396807085898.
12. WHO | Mother-to-child transmission of HIV. WHO. Accessed March 1, 2017.
http://www.who.int/hiv/topics/mtct/en/.
13. Prevention of mother-to-child transmission (PMTCT) of HIV | AVERT.
Accessed March 1, 2017. https://www.avert.org/professionals/hiv-
programming/prevention/prevention-mother-child.
14. Dionne-Odom J, Welty TK, Westfall AO, et al. Factors associated with PMTCT
Cascade completion in four African countries. AIDS Res Treat. 2016;2016.
15. USAID. Prevention of Mother-to-Child Transmission of HIV (PMTCT).
AIDSFree. Accessed September 21, 2017. https://aidsfree.usaid.gov/
resources/pkb/biomedical/prevention-mother-child-transmission-hiv-pmtct.
16. Paintsil E, Andiman WA. Update on successes and challenges regarding
mother-to-child transmission of HIV. Curr Opin Pediatr. 2009;21(1):94–101.
https://doi.org/10.1097/MOP.0b013e32831ec353.
17. Cock KMD, Fowler MG, Mercier E, et al. Prevention of mother-to-child HIV
transmission in resource-poor countries: translating research into policy and
practice. JAMA. 2000;283(9):1175–82. https://doi.org/10.1001/jama.283.9.
1175.
18. Kuhn L, Sinkala M, Thea DM, Kankasa C, Aldrovandi GM. HIV prevention is
not enough: child survival in the context of prevention of mother to child
HIV transmission. J Int AIDS Soc. 2009;12:36. https://doi.org/10.1186/1758-
2652-12-36.
19. Idele P, Hayashi C, Porth T, Mamahit A, Mahy M. Prevention of mother-to-
child transmission of HIV and Paediatric HIV care and treatment monitoring:
from measuring process to impact and elimination of mother-to-child
transmission of HIV. AIDS Behav. 2017;21(Suppl 1):23–33. https://doi.org/10.
1007/s10461-016-1670-9.
20. Wiegert K, Dinh T-H, Mushavi A, Mugurungi O, Kilmarx PH. Integration of
Prevention of Mother-to-Child Transmission of HIV (PMTCT) Postpartum
Services with Other HIV Care and Treatment Services within the Maternal
and Child Health Setting in Zimbabwe, 2012. PLoS One. 2014;9(6). https://
doi.org/10.1371/journal.pone.0098236.
21. Gourlay A, Birdthistle I, Mburu G, Iorpenda K, Wringe A. Barriers and
facilitating factors to the uptake of antiretroviral drugs for prevention
of mother-to-child transmission of HIV in sub-Saharan Africa: a
systematic review. J Int AIDS Soc. 2013;16(1). https://doi.org/10.7448/
IAS.16.1.18588.
22. Bhardwaj S, Carter B, Aarons GA, Chi BH. Implementation research for the
prevention of mother-to-child HIV transmission in sub-Saharan Africa:
existing evidence, current gaps, and new opportunities. Curr HIV/AIDS Rep.
2015;12(2):246–55. https://doi.org/10.1007/s11904-015-0260-1.
23. Grimwood A, Fatti G, Mothibi E, Eley B, Jackson D. Progress of
preventing mother-to-child transmission of HIV at primary healthcare
facilities and district hospitals in three south African provinces. S Afr
Med J. 2012;102(2):81–3.
Mutabazi et al. BMC Health Services Research          (2020) 20:582 Page 16 of 18
24. Tolle MA. A package of primary health care services for comprehensive
family-centred HIV/AIDS care and treatment programs in low-income
settings. Tropical Med Int Health. 2009;14(6):663–72. https://doi.org/10.1111/
j.1365-3156.2009.02282.x.
25. Mutabazi JC, Zarowsky C, Trottier H. The impact of programs for prevention
of mother-to-child transmission of HIV on health care services and systems
in sub-Saharan Africa - a review. Public Health Rev. 2017;38(1):28. https://doi.
org/10.1186/s40985-017-0072-5.
26. Fokam J, Santoro M-M, Musolo C, et al. Impact of a holistic intervention on
Pmtct uptake within sub-Saharan Africa: evidence from ‘save the families for
Africa’ in Malawi. BMJ Glob Health. 2017;2(Suppl 2):A49. https://doi.org/10.
1136/bmjgh-2016-000260.131.
27. Pfeiffer J, Montoya P, Baptista AJ, et al. Integration of HIV/AIDS services into
African primary health care: lessons learned for health system strengthening
in Mozambique - a case study. J Int AIDS Soc. 2010;13:3. https://doi.org/10.
1186/1758-2652-13-3.
28. Chi BH, Bolton-Moore C, Holmes CB. Prevention of mother-to-child HIV
transmission within the continuum of maternal, newborn, and child health
services. Curr Opin HIV AIDS. 2013;8(5):498–503. https://doi.org/10.1097/
COH.0b013e3283637f7a.
29. Sprague C, Chersich MF, Black V. Health system weaknesses constrain access
to PMTCT and maternal HIV services in South Africa: a qualitative enquiry.
AIDS Res Ther. 2011;8:10. https://doi.org/10.1186/1742-6405-8-10.
30. Burton R, Giddy J, Stinson K. Prevention of mother-to-child transmission in
South Africa: an ever-changing landscape. Obstet Med. 2015;8(1):5–12.
https://doi.org/10.1177/1753495X15570994.
31. Kalichman SC, Eaton L, Cherry C. “There is no proof that HIV causes AIDS”:
AIDS Denialism beliefs among people living with HIV/AIDS. J Behav Med.
2010;33(6):432–40. https://doi.org/10.1007/s10865-010-9275-7.
32. Cullinan K, Thom A. The virus, Vitamins and Vegetables: The South African
HIV/AIDS Mystery. Jacana Media; 2009.
33. Heywood M. Preventing mother-to-child HIV transmission in South
Africa: background strategies and outcomes of the treatment action
campaign case against the minister of health. S Afr J on Hum Rts.
2003;19:278.
34. Barron P, Pillay Y, Doherty T, et al. Eliminating mother-to-child HIV
transmission in South Africa. Bull World Health Organ. 2013;91:70–4.
35. Chigwedere P, Seage GR, Gruskin S, Lee T, Essex M. Estimating the lost
benefits of antiretroviral drug use in South Africa. Jaids J Acquir Immune
Defic Syndr. 2008;49(4):410–5. https://doi.org/10.1097/QAI.
0b013e31818a6cd5.
36. Nattrass N. AIDS and the scientific governance of medicine in post-
apartheid South Africa. Afr Aff (Lond). 2008;107(427):157–76. https://doi.org/
10.1093/afraf/adm087.
37. National Department of Health. National Consolidated Guidelines for the
Prevention of Mother-to-Child Transmission of HIV (PMTCT) and the
Management of HIV in Children, Adolescents and Adults. National Department
of Health Pretoria; 2015.
38. Aizire J, Fowler MG, Coovadia HM. Operational issues and barriers to
implementation of prevention of mother-to-child transmission of HIV
(PMTCT) interventions in sub-Saharan Africa. Curr HIV Res. 2013;11(2):
144–59.
39. Okoli JC, Lansdown GE. Barriers to successful implementation of prevention-
of-mother-to-child-transmission (PMTCT) of HIV programmes in Malawi and
Nigeria: a critical literature review study. Pan Afr Med J. 2014:19. https://doi.
org/10.11604/pamj.2014.19.154.4225.
40. Martínez-García M, Hernández-Lemus E. Health systems as complex systems.
Am J Operations Res. 2013;3(01):113.
41. Reid PP, Compton WD, Grossman JH, Fanjiang G. A Framework for a
Systems Approach to Health Care Delivery. National Academies Press
(US); 2005. Accessed May 24, 2019. https://www.ncbi.nlm.nih.gov/books/
NBK22878/.
42. Ferlie EB, Shortell SM. Improving the quality of health Care in the United
Kingdom and the United States: a framework for change. Milbank Q. 2001;
79(2):281–315. https://doi.org/10.1111/1468-0009.00206.
43. Edgren L. The meaning of integrated care: a systems approach. Int J
Integrated Care. 2008;8(4). Accessed October 21, 2015. http://www.ijic.org/
index.php/ijic/article/view/URN%3ANBN%3ANL%3AUI%3A10-1-100498.
44. Edgren L, Barnard K. Complex adaptive systems for management of
integrated care. Leadersh Health Serv. 2012;25(1):39–51. https://doi.org/10.
1108/17511871211198061.
45. Nugus P, Carroll K, Hewett DG, Short A, Forero R, Braithwaite J. Integrated
care in the emergency department: a complex adaptive systems
perspective. Soc Sci Med. 2010;71(11):1997–2004. https://doi.org/10.1016/j.
socscimed.2010.08.013.
46. Begun JW, Zimmerman B, Dooley K. Health care organizations as complex
adaptive systems. Adv Health Care Org Theor. 2003;253:288.
47. McDaniel RR, Lanham HJ, Anderson RA. Implications of complex adaptive
systems theory for the design of research on health care organizations.
Health Care Manag Rev. 2009;34(2):191–9. https://doi.org/10.1097/HMR.
0b013e31819c8b38.
48. Cilliers P. Complexity and Postmodernism: Understanding Complex Systems.
routledge; 2002.
49. Maguire S, McKelvey B, Mirabeau L, Oztas N. Complexity Science and
Organization Studies. In: Clegg SR, Hardy C, Lawrence TB, Nord WR. 2nd ed.
The SAGE handbook of organization studies; 2006.
50. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19(6):349–57. https://doi.org/10.1093/intqhc/
mzm042.
51. Srivastava P, Hopwood N. A practical iterative framework for qualitative data
analysis. Int J Qual Methods. 2009;8(1):76–84. https://doi.org/10.1177/
160940690900800107.
52. Nowell LS, Norris JM, White DE, Moules NJ. Thematic analysis: striving to
meet the trustworthiness criteria. Int J Qual Methods. 2017;16(1):
1609406917733847. https://doi.org/10.1177/1609406917733847.
53. Shroufi A, Mafara E, Saint-Sauveur JF, Taziwa F, Viñoles MC. Mother to
Mother (M2M) Peer Support for Women in Prevention of Mother to Child
Transmission (PMTCT) Programmes: A Qualitative Study. PLoS One. 2013;
8(6). https://doi.org/10.1371/journal.pone.0064717.
54. Tsolekile LP, Schneider H, Puoane T. The roles, training and knowledge of
community health workers about diabetes and hypertension in Khayelitsha,
Cape Town. Curationis. 2018;41(1):e1–8. https://doi.org/10.4102/curationis.
v41i1.1815.
55. Fairall L, Bachmann MO, Lombard C, et al. Task shifting of antiretroviral
treatment from doctors to primary-care nurses in South Africa (STRETCH): a
pragmatic, parallel, cluster-randomised trial. Lancet. 2012;380(9845):889–98.
https://doi.org/10.1016/S0140-6736(12)60730-2.
56. Kannampallil TG, Schauer GF, Cohen T, Patel VL. Considering complexity in
healthcare systems. J Biomed Inform. 2011;44(6):943–7. https://doi.org/10.
1016/j.jbi.2011.06.006.
57. Davies NECG, Homfray M, Venables EC. Nurse and manager perceptions of
nurse initiated and managed antiretroviral therapy (NIMART)
implementation in South Africa: a qualitative study. BMJ Open. 2013;3(11).
https://doi.org/10.1136/bmjopen-2013-003840.
58. Jones M, Cameron D. Evaluating 5 years’ NIMART mentoring in South
Africa’s HIV treatment programme: successes, challenges and future needs.
S Afr Med J. 2017;107(10):839–42.
59. Sanne I, Orrell C, Fox M, et al. Nurse management is not inferior to doctor
management of antiretroviral patients: the CIPRA South Africa randomised
trial. Lancet. 2010;376(9734):33–40. https://doi.org/10.1016/S0140-
6736(10)60894-X.
60. Uwimana J, Zarowsky C, Hausler H, Jackson D. Engagement of non-
government organisations and community care workers in collaborative TB/
HIV activities including prevention of mother to child transmission in South
Africa: opportunities and challenges. BMC Health Serv Res. 2012;12:233.
https://doi.org/10.1186/1472-6963-12-233.
61. Mate KS, Ngubane G, Barker PM. A quality improvement model for the
rapid scale-up of a program to prevent mother-to-child HIV transmission in
South Africa. Int J Qual Health Care. 2013;25(4):373–80. https://doi.org/10.
1093/intqhc/mzt039.
62. SOUTH AFRICA| m2m.org. mothers2mothers | m2m.org. Accessed January
10, 2018. https://www.m2m.org/where-we-work/south-africa/.
63. Baek C, Mathambo V, Mkhize S, Friedman I, Apicella L, Rutenberg N. Key
findings from an evaluation of the mothers2mothers program in KwaZulu-
Natal, South Africa. Published online 2007. https://pdf.usaid.gov/pdf_docs/
PDACJ855.pdf.
64. Lazarus R, Struthers H, Violari A. Starting HIV-positive babies on antiretroviral
treatment: perspectives of mothers in Soweto, South Africa. J Pediatr Health
Care. 2010;24(3):176–83.
65. Schunder T, Bagchi-Sen S, Canty M. Uneven geographies and
treatment challenges of people living with HIV and AIDS: perspectives
Mutabazi et al. BMC Health Services Research          (2020) 20:582 Page 17 of 18
from geography. In: Transforming Global Health. Springer; 2020:245–
260.
66. Nieuwoudt SJ, Ngandu CB, Manderson L, Norris SA. Exclusive breastfeeding
policy, practice and influences in South Africa, 1980 to 2018: A mixed-
methods systematic review. PLoS One. 2019, 14(10).
67. Mwai GW, Mburu G, Torpey K, Frost P, Ford N, Seeley J. Role and outcomes
of community health workers in HIV care in sub-Saharan Africa: a systematic
review. J Int AIDS Soc. 2013;16(1). https://doi.org/10.7448/IAS.16.1.18586.
68. Rachlis B, Naanyu V, Wachira J, et al. Community perceptions of community
health workers (CHWs) and their roles in management for HIV, tuberculosis
and hypertension in Western Kenya. PLoS One. 2016;11(2):e0149412. https://
doi.org/10.1371/journal.pone.0149412.
69. Gautier L, Houngbedji KA, Uwamaliya J, Coffee M. Use of a community-led
prevention strategy to enhance behavioral changes towards Ebola virus
disease prevention: a qualitative case study in Western Côte d’Ivoire. Glob
Health Res Policy. 2017;2:35. https://doi.org/10.1186/s41256-017-0055-6.
70. Schneider H, Hlophe H, van Rensburg D. Community health workers and
the response to HIV/AIDS in South Africa: tensions and prospects. Health
Policy Plan. 2008;23(3):179–87. https://doi.org/10.1093/heapol/czn006.
71. Futterman D, Shea J, Besser M, et al. Mamekhaya: a pilot study combining a
cognitive behavioral intervention and mentor mothers with PMTCT services
in South Africa. AIDS Care. 2010;22(9):1093–100. https://doi.org/10.1080/
09540121003600352.
72. Shetty AK, Marangwanda C, Stranix-Chibanda L, et al. The feasibility of
preventing mother-to-child transmission of HIV using peer counselors in
Zimbabwe. AIDS Res Ther. 2008;5(1):17. https://doi.org/10.1186/1742-
6405-5-17.
73. Bhutta ZA, Lassi ZS, Pariyo G, Huicho L. Global experience of community
health workers for delivery of health related millennium development goals:
a systematic review, country case studies, and recommendations for
integration into national health systems. Glob Health Workforce Alliance.
2010;1(249):61.
74. Lewin S, Munabi-Babigumira S, Glenton C, et al. Lay health workers in
primary and community health care for maternal and child health and the
management of infectious diseases. Cochrane Database Syst Rev. 2010;3.
75. Perry HB, Zulliger R, Rogers MM. Community health workers in low-, middle-
, and high-income countries: an overview of their history, recent evolution,
and current effectiveness. Annu Rev Public Health. 2014;35:399–421. https://
doi.org/10.1146/annurev-publhealth-032013-182354.
76. Pillay Y, Barron P. The implementation of PHC re-engineering in South
Africa. Public Health Assoc S Afr. Published online 2011:1–6.
77. National Planning Commission. National Development Plan 2030: Our
future-make it work Published online 2012. http://www.
psetresearchrepository.dhet.gov.za/document/national-development-plan-2
030-our-future-make-it-work.
78. Ormel H, Kok M, Kane S, et al. Salaried and voluntary community health
workers: exploring how incentives and expectation gaps influence
motivation. Hum Resour Health. 2019;17(1):59. https://doi.org/10.1186/
s12960-019-0387-z.
79. Maphumulo WT, Bhengu BR. Challenges of quality improvement in the
healthcare of South Africa post-apartheid: A critical review. Curationis. 2019;
42(1). https://doi.org/10.4102/curationis.v42i1.1901.
80. Stuckler D, Basu S, McKee M. Health care capacity and allocations among
South Africa’s provinces: infrastructure–inequality traps after the end of
apartheid. Am J Public Health. 2011;101(1):165–72. https://doi.org/10.2105/
AJPH.2009.184895.
81. Goga A, Chirinda W, Ngandu NK, et al. Closing the gaps to eliminate
mother-to-child transmission of HIV (MTCT) in South Africa: understanding
MTCT case rates, factors that hinder the monitoring and attainment of
targets, and potential game changers. S Afr Med J. 2018;108(3):17–24.
82. Chersich MF, Newbatt E, Ng’oma K, de Zoysa I. UNICEF’s contribution to the
adoption and implementation of option B+ for preventing mother-to-child
transmission of HIV: a policy analysis. Glob Health. 2018;14(1):55. https://doi.
org/10.1186/s12992-018-0369-2.
83. Etoori D, Kerschberger B, Staderini N, et al. Challenges and successes in the
implementation of option B+ to prevent mother-to-child transmission of
HIV in southern Swaziland. BMC Public Health. 2018;18. https://doi.org/10.
1186/s12889-018-5258-3.
84. Rodriguez VJ, LaCabe RP, Privette CK, et al. The Achilles’ heel of prevention
to mother-to-child transmission of HIV: protocol implementation, uptake,
and sustainability. SAHARA J. 2017;14(1):38–52. https://doi.org/10.1080/
17290376.2017.1375425.
85. Mahy M, Stover J, Kiragu K, et al. What will it take to achieve virtual elimination
of mother-to-child transmission of HIV? An assessment of current progress and
future needs. Sex Trans Infect. 2010;86(Suppl 2):ii48–55.
86. Goga AE, Dinh T-H, Essajee S, et al. What will it take for the Global Plan
priority countries in Sub-Saharan Africa to eliminate mother-to-child
transmission of HIV? BMC Infect Dis. 2019;19(Suppl 1). https://doi.org/10.
1186/s12879-019-4393-5.
87. Trickey A, May MT, Vehreschild J-J, et al. Survival of HIV-positive patients
starting antiretroviral therapy between 1996 and 2013: a collaborative
analysis of cohort studies. Lancet HIV. 2017;4(8):e349–56. https://doi.org/10.
1016/S2352-3018(17)30066-8.
88. Luijks HD, Lagro-Janssen ALM, van Weel C. Multimorbidity and the primary
healthcare perspective. J Comorb. 2016;6(2):46–9. https://doi.org/10.15256/
joc.2016.6.84.
89. Sturmberg JP, Botelho RJ, Kissling B. Integrated Multimorbidity Management
in Primary Care: Why, What, How, and How To? J Comorb. 2016;6(2):114–9.
https://doi.org/10.15256/joc.2016.6.95.
90. Nicol E, Dudley L, Bradshaw D. Assessing the quality of routine data for the
prevention of mother-to-child transmission of HIV: an analytical
observational study in two health districts with high HIV prevalence in
South Africa. Int J Med Inform. 2016;95:60–70. https://doi.org/10.1016/j.
ijmedinf.2016.09.006.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Mutabazi et al. BMC Health Services Research          (2020) 20:582 Page 18 of 18
